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Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 19, 20 and 22-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over "Object Oriented Design for a Distributed Priority Queue" by Pen-Nan 
LEE et al. in view of "Shortest Path Algorithms" by GALLO et al. 

As to claim 19, LEE teaches a method for adding a new entity (via the insert 
operation) having a rank (priority) within a plurality of ranks (priorities) to a plurality of 
entities (queues) as represented in a data structure for efficiently ordering the entitites, 
the entities also having respective ranks within the plurality of N ranks, the method 
comprising: of a plurality of table entries of a table over which the plurality of ranks are 
distributed such that a table entry has a corresponding range of ranks, determining the 
table entry having the corresponding range of ranks in which the rank of the new entity 
lies (see pg. 194, "The operation INSERT takes an element and a priority level for that 
element and determines the constituent object to which the element should be 
forwarded by consulting the range table. Once the destination constituent object is 
known, the element is forwarded to that object by invoking its INSERT operation..."; pg. 
195, DPQ Object Operations, "The DPQ is divided into segments. Each segment is 
assigned to a different constituent in the system... Each range contains an upper and 
lower bound. Any element whose priority falls in between the upper and lower bound is 
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placed in that range... Whenever a constituent object receives an insert request 
message from either its local processes or other processes in the network... In the latter 
case, the non-empty constituent must find its proper position with respect to other non- 
empty constituents in the DPQ."); adjusting the table entry to point to the new entity in 
response to determining that the particular table entry currently points to null (pg. 195, 
"Initially each constituent will have the above range table and all id variables will be 
initialized to NIL except that the Headjds of LDPQ2 through LPDQ5 are initialized to 
the id of LDPQ1 ....In the former case, the constituent just simple claims itself to be the 
head constituent of the DPQ."); adjusting the array entry to point to the new entity in 
response to determining that the particular array entry currently points to an entity 
having a rank less than the rank of the new entity (via the Hookup Operation) wherein 
the rank of the entity is its priority and the array is a priority queue (pg. 195-196, "A 
constituent issues a HOOKUP request message when its status changes from empty to 
non-empty. The proper position of this constituent with respect to other existing non- 
empty constituents in the DPQ is determined by the priority level it holds. If its priority 
range is the highest among the existing non-empty constituents then it will become the 
new head constituent. In this case, it will be placed in from of the current head 
constituent..."); linking the new entity into a vertically linked list linking in at least one 
direction a corresponding subset of the plurality of entities having an identical rank, in 
response to determining that the rank of the new entity is equal to the rank of any other 
entity within the plurality of entities (via inserting the entity on the queue) (pg. 194, and 
195); and otherwise, linking the new entity into a horizontally linked list linking at least a 
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subset of the plurality of entities in at least a descending rank order direction, each 
entity in the horizontally linked list having a unique rank as compared to the ranks of the 
other entities in the horizontally linked list (via constituent not being empty and thereby 
linking the constituents in order) (pg. 195 - 196). However, LEE does not allude to the 
data structure being stored on a medium and the table as an array having a plurality of 
array entries over which ranges of the ranks are distributed. LEE does teach program 
code that is used to implements and manipulates the priority queue objects and a table 
wherein the ranges of ranks are distributed (Range_table) (pg. 194). It is well known to 
one of ordinary skill in the art at the time of the invention that code can be stored on a 
medium and therefore would be obvious for one to do so in order to save, maintain, or 
distribute software. It is also inherent to the teachings of LEE that since ranges of 
priorities are handled by respective queues that their exists less table entries then 
possible priorities. 

GALLO teaches a priority queue structure wherein a queue is issued to refer to 
the individual queues / linked lists (see page 22, 7.3 Buckets; pg. 6, fig. 1). It would be 
obvious by one of ordinary skill in the art at the time of the invention, that the LEE's 
table identification of the corresponding queues and their ranges of entities corresponds 
to GALLO's array wherein the array entries to the various linked lists are the table 
entries to the various ranged LPQ's. Therefore, it would be obvious to one of ordinary 
skill in the art to combine the teachings of LEE with the teachings of GALLO in order to 
manage access to data structures thereby improving searching performance (Lee, 
Introduction; GALLO, pg. 3-4, abstract and introduction). 
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LEE and GALLO when combined teach the array is a priority queue and that the 
rank of an entity is its priority. However, neither LEE nor GALLO detail that the entities 
are threads. Official Notice is taken in that it is well known in the art that threads are 
entities that are queued for serviced according to some priority structure and therefore 
would be obvious to one of ordinary skill in the art that threads are queued using the 
data structure of LEE and GALLO (see for instance "Scheduling Support for 
Concurrency and Parallelism in the Mach Operating System" by Black). 

As to claim 23, LEE teaches a data structure comprising: a plurality of entities 
having respective ranks within a plurality of N ranks (elements of the array / linked list); 
a horizontally linked list (linked list of constituents that manage a linked list of their own 
wherein the constituents are arranged in the list order based on the priority range) 
linking at least a subset of the plurality of entities, wherein each of the entities having a 
unique rank relative to the ranks of other entities in the horizontally linked list in at least 
a rank order (pg. 194, Class DPQ: Distributed Priority Queue Object, "...Each 
constituent object will maintain its part of the distributed state including: a range table 
containing the subset of ranges that each constituent object composing the distributed 
object is responsible for managing... a Nextjd which indicates which constituent object 
contains the next lowest non-empty subrange of priority levels, an LPQ object for 
maintaining the elements which belong to the range of priorities which the constituent 
object is responsible for managing."; pg. 195, "Specifically, constituent objects will 
(among other things) need to do the following actions privately: Each constituent will 
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have to pass the elements which it is asked to insert into the distributed priority queue 
along to the constituent object which is responsible for maintaining the priority level for 
that element.... Each of the constituents will need to communicate with each other in 
order to maintaining the proper ordering of elements by priority level."; see also pg. 195, 
DPQ Object Operations); and a table having a plurality of fewer than N table entries 
associated with respective ranges of the N ranks, at least one table entry each 
indicating an entity of the plurality of entities having a greatest rank within the 
corresponding range of ranks for the table entry wherein the array is a priority queue 
(via the table indicating the constituent that is responsible for handling a particular 
priority range and that constituent indicates the elements of the range) (see page 195). 
However, LEE does not allude to the data structure being stored on a medium and the 
table as an array having a plurality of array entries over which ranges of the ranks are 
distributed. LEE does teach program code that is used to implements and manipulates 
the priority queue objects and a table wherein the ranges of ranks are distributed 
(Rangejable) (pg. 194). It is well known to one of ordinary skill in the art at the time of 
the invention that code can be stored on a medium and therefore would be obvious for 
one to do so in order to save, maintain, or distribute software. It is also inherent to the 
teachings of LEE that since ranges of priorities are handled by respective queues that 
their exists less table entries then possible priorities. 

GALLO teaches a priority queue structure wherein a queue is issued to refer to 
the individual queues / linked lists (see page 22, 7.3 Buckets; pg. 6, fig. 1). It would be 
obvious by one of ordinary skill in the art at the time of the invention, that the LEE's 
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table identification of the corresponding queues and their ranges of entities corresponds 
to GALLO's array wherein the array entries to the various linked lists are the table 
entries to the various ranged LPQ's. Therefore, it would be obvious to one of ordinary 
skill in the art to combine the teachings of LEE with the teachings of GALLO in order to 
manage access to data structures thereby improving searching performance (Lee, 
Introduction; GALLO, pg. 3-4, abstract and introduction). 

LEE and GALLO when combined teach the array is a priority queue and that the 
rank of an entity is its priority. However, neither LEE nor GALLO detail that the entities 
are threads. Official Notice is taken in that it is well known in the art that threads are 
entities that are queued for serviced according to some priority structure and therefore 
would be obvious to one of ordinary skill in the art that threads are queued using the 
data structure of LEE and GALLO (see for instance "Scheduling Support for 
Concurrency and Parallelism in the Mach Operating System" by Black). 

As to claim 31 , LEE teaches a method for removing a particular entity from a 
plurality of entities (via deleting the entity) of a data structure, the entities having 
respective ranks (priority) within a plurality of N ranks (priorities), the data structure 
including an array of one or more array entries (table having table entries), the method 
comprising: in response to determining that the particular entity is present within a 
vertically linked list of a subset of the plurality of entities having an identical rank, 
delinking the particular entity from the vertically linked list (via determining which 
constituent object contains the highest non-empty priority level and invoke that 
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constituent objects delete operation wherein that object which contains the element to 
be deleted performs the deletion of the element from its LPQ object by invoking the LPQ 
object's delete operation) (pg. 194, "The operation DELETE..."; pg. 195, 4.2 Delete 
Operation); in response to determining that the particular entity is present within a 
horizontally linked list (linked list of constituent objects) linking at least a subset of the 
plurality of entities in a rank order direction, delinking the particular entity from the 
horizontally linked list (via determining which constituent object contains the highest 
non-empty priority level and invoke that constituent objects delete operation wherein 
that object which contains the element to be deleted performs the deletion of the 
element from its LPQ object by invoking the LPQ object's delete operation and if the 
element is the last element in the head constituents LPQ, the constituent referenced in 
the Next_id of the head constituent should become the new head constituent) (pg. 194, 
"The operation DELETE..."; pg. 195, 4.2 Delete Operation)(via setting the Nextjd of the 
head constituent as the new head); in response to determining that one of the array 
entries points to the particular entity, adjusting the array entry to point to one of null and 
another one of the plurality of entities (via communication among constituents to 
maintain the proper order of priority levels, therefore deleting of a constituent object will 
remove it from the array that points to the constituent object) (see page 195). However, 
LEE does not allude to the data structure being stored on a medium and the table as an 
array having a plurality of array entries over which ranges of the ranks are distributed. 
LEE does teach program code that is used to implements and manipulates the priority 
queue objects and a table wherein the ranges of ranks are distributed (Range_table) 
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(pg. 194). It is well known to one of ordinary skill in the art at the time of the invention 
that code can be stored on a medium and therefore would be obvious for one to do so 
in order to save, maintain, or distribute software. It is also inherent to the teachings of 
LEE that since ranges of priorities are handled by respective queues that their exists 
less table entries then possible priorities. LEE also teaches that when removing an 
entity from the queue if the queue becomes empty, then the table entry is adjusted nil 
(pg. 195, "For a DELETE operation, if there is at least one element... If the DELETE 
operation causes the DPQ to become empty, then the head constitutuent which 
contains the last element simply changes its Headjd to NIL.") 

GALLO teaches a priority queue structure wherein a queue is issued to refer to 
the individual queues / linked lists (see page 22, 7.3 Buckets; pg. 6, fig. 1). It would be 
obvious by one of ordinary skill in the art at the time of the invention, that the LEE's 
table identification of the corresponding queues and their ranges of entities corresponds 
to GALLO's array wherein the array entries to the various linked lists are the table 
entries to the various ranged LPQ's. Therefore, it would be obvious to one of ordinary 
skill in the art to combine the teachings of LEE with the teachings of GALLO in order to 
manage access to data structures thereby improving searching performance (Lee, 
Introduction; GALLO, pg. 3-4, abstract and introduction). 

LEE and GALLO when combined teach the array is a priority queue and that the 
rank of an entity is its priority. However, neither LEE nor GALLO detail that the entities 
are threads. Official Notice is taken in that it is well known in the art that threads are 
entities that are queued for serviced according to some priority structure and therefore 
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would be obvious to one of ordinary skill in the art that threads are queued using the 
data structure of LEE and GALLO (see for instance "Scheduling Support for 
Concurrency and Parallelism in the Mach Operating System" by Black). 

As to claim 20, LEE teaches adjusting a head pointer to an entity having the 
greatest rank of a plurality of ranks of the plurality of entities to point to the new entity in 
response to determining that the rank of the new entity is greater than the rank of the 
entity of the current head pointer (via performing a HOOKUP Operation and determining 
the proper position of the linked list / constituents based on the priority range) (pg. 195- 
196). 

As to claim 22, refer to claim 19 for rejection. 

As to claim 24, LEE teaches the data structure comprising a vertically linked list 
of a subset of the plurality of entities having an identical rank (the LPQ of a constituent) 
(pg. 194, "Each constituent object will maintain... an LPQ object for maintaining the 
elements which belong to the range of priorities which the constituent object is 
responsible for managing."). 



As to claim 25, LEE teaches the vertically linked list links the corresponding 
subset of the plurality of entities in a vertical direction (pg. 194, "Each constituent object 
will maintain... an LPQ object for maintaining the elements which belong to the range of 
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priorities which the constituent object is responsible for managing."). However, the cited 
combination does not allude to the object has having a second direction. Official Notice 
is taken in that it is well known in the art that double linked list are well known in the art 
and that the linked list queue of LEE is a well known double linked list that is capable of 
having two directions. 

As to claim 26, LEE teaches the data structure further comprises a head pointer 
pointing to an entity having a greatest rank of the plurality of ranks of the plurality of 
entities (Head_id) (pg. 194). 

As to claim 27, LEE teaches the horizontally linked list (list of constituents from 
head on down based on the nextjd pointer) further links at least the subset of the 
plurality of entities in an ascending rank order direction (via the hookup operation) (pg. 
195-196). 

As to claim 28, LEE teaches the plurality of ranks are distributed over the plurality 
of array entries (pg. 195, fig. 1). It would be an obvious design choice that this 
distribution is equal. 

As to claim 29, LEE teaches an array entry for a range has to elements having 
different ranks (via inserting an element in a linked list upon determining it falls upon a 
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range, such that the element is linked after an existing element) (pg. 194, 1 and 2 
columns). 

As to claim 30, LEE teaches at least one table entry of the plurality of table 
entries each points to null, corresponding to no entity within the plurality of entities 
having a rank within the corresponding range of ranks for the table entry (via initializing 
the headjds to nil) (pg. 195, DPQ object Operations). 

As to claim 32, LEE teaches the table entry has a corresponding range of ranks, 
and adjusting the table entry to indicate one of null and another one of the plurality of 
entities comprises, in response to determining that the particular entity was present 
within the vertically linked list, adjusting the table entry to point to a next entity within the 
vertically linked list (via the head pointer remaining pointing to the head constituent 
which would indicate a new first element) (pg. 195, "For a DELETE operation, if there is 
at least one element in the DPQ, the first element of the highest non-empty priority level 
in the head constituent will be deleted from the constituent's LPQO."). 

As to claim 33, LEE teaches adjusting the table entry to point to one of null and 
another one of the plurality of entries comprises, otherwise in response to determining 
that the particular entity was present within the horizontally linked list, and that the rank 
of the next entity within the horizontally linked list is within the corresponding range of 
ranks for the array entry, adjusting the table entry to indicate to the next entity within the 
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horizontally linked list (pg.195, "When a delete operation removes the last element from 
the head constituent's LPQ , the constituent referenced in the Next jd of the head 
constituent should become the new head constituent.") 

As to claim 34, LEE also teaches that when removing an entity from the queue if 
the queue becomes empty, then the table entry is adjusted nil (pg. 195, "For a DELETE 
operation, if there is at least one element... If the DELETE operation causes the DPQ to 
become empty, then the head constitutuent which contains the last element simply 
changes its Head_id to NIL.") 

GALLO teaches a priority queue structure wherein a queue is issued to refer to 
the individual queues / linked lists (see page 22, 7.3 Buckets; pg. 6, fig. 1). It would be 
obvious by one of ordinary skill in the art at the time of the invention, that the LEE's 
table identification of the corresponding queues and their ranges of entities corresponds 
to GALLO's array wherein the array entries to the various linked lists are the table 
entries to the various ranged LPQ's. Therefore, it would be obvious to one of ordinary 
skill in the art to combine the teachings of LEE with the teachings of GALLO in order to 
manage access to data structures thereby improving searching performance (Lee, 
Introduction; GALLO, pg. 3-4, abstract and introduction). 

As to claim 35, LEE teaches in response to determining that a head pointer 
pointing to an entity having a greatest rank of the plurality of ranks of the plurality of 
entities points to a particular entity, adjusting the head pointer to point to another one of 
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the plurality of entities (pg.195, "When a delete operation removes the last element from 
the head constituent's LPQ , the constituent referenced in the Next jd of the head 
constituent should become the new head constituent."). 

As to claim 36, LEE teaches adjusting the head pointer to point to another one of 
the plurality of entities comprises, in response to determining that the particular entity 
was present within the vertically linked list, adjusting the head pointer to point to a next 
entity within the vertically linked list (via the head pointer remaining pointing to the head 
constituent which would indicate a new first element) (pg. 195, "For a DELETE 
operation, if there is at least one element in the DPQ, the first element of the highest 
non-empty priority level in the head constituent will be deleted from the constituent's 
LPQO."). 

As to claim 37, LEE teaches adjusting the head pointer to point to another one of 
the plurality of entities comprises, otherwise in response to determining that the 
particular entity was present within the horizontally linked list, adjusting the head pointer 
to point to a next entity within the horizontally linked list (pg.195, "When a delete 
operation removes the last element from the head constituent's LPQ , the constituent 
referenced in the Nextjd of the head constituent should become the new head 
constituent."). 

As to claim 38, refer to claim 10 for rejection. 
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Response to Arguments 

3. Applicant's arguments filed March 30, 2007 have been fully considered but they 
are not persuasive. Applicant argues that the Office has admitted that neither Lee nor 
Gallo teaches or suggest any method wherein at least one entity of the plurality of 
entities is a thread, the rank of the entity is a priority for the thread and the array is a 
priority queue, but has taken Official Notice that threads as entities that are queued are 
well known in the art cannot be supported by a showing of adequate evidence. The 
examiner disagrees. The examiner would first like to make Applicant aware of a 
number of key issues, yet to be resolved. First, is the thread entity which has a priority, 
included in any of the data structures, e.g. the array, the horizontal linked list, or the 
vertical linked list. The claims (in particular claims 23-30) do not make this a 
requirement. Therefore, at the very least, the claims require that the array is a priority 
queue, and the elements of the array, the vertical linked list, and the horizontal linked 
list do not have to be the at least one thread entity because the thread entity is one of a 
plurality of entities and each substructure, i.e. array, linked list; only uses a subset of the 
entities that do not necessarily include the thread entity. Secondly, The prior art of Lee 
is directed to the array/linked list data structure implementation as a distributed priority 
queue, so the rank of the entities are the priority and the array is a priority queue. The 
only missing element is that the entities themselves are threads. "Scheduling Supprt for 
Concurrency and Parallelism in the Mach Operating System" by Black is an illustration 
that threads as entities in a priority queue are well known in the art. Specifically, 
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throughout page 37, Black teaches priority queues containing threads based on their 
priority. Therefore, the rejection is maintained and met as detailed in the action. 
Regarding all the other claims, Applicant has made the same argument and therefore, 
the same reasoning and logic as detailed herein applies to those claims in maintaining 
the rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lewis A. Bullock, Jr. whose telephone number is (571) 
272-3759. The examiner can normally be reached on Monday-Friday, 8:30 a.m. - 5:00 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




June 7, 2007 



LEWS A. BULLOCK, JR. 
PRIMARY EXAMINER 



